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pRTNTING DEVICE. POINTING METHOD, AN D COMPUTER-REAP AQLE 

STORAGE MEDIUM 



CROSS REFERENCE TO RELATED APPLICATION 

This is a Continuation of Application No. 
PCT/JP01/02244 filed March 21, 2001- The entire 
disclosure of the prior application is hereby 
incorporated by reference herein in its entirety. 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a printing device, 
a printing method, and a computer-readable storage 
medium, in which printing data is continuously printed, 
by use of plural printers (referred to as printer 
devices), to a printing medium having a continuous sheet 
or a roll sheet. 

More particularly, the present invention relates to 
a method by which, in the case of continuous control for 
continuously printing printing data on the front surface 
and the back surface of the printing medium by. use of two 
printers or for printing the printing data with two 
colors on a single surface (e.g., the front surface) of 
the printing medium, correct printing data is printed 
onto the printing medium by matching a printing surface 
of the printing medium which is printed by one printer to 
a printing surface thereof which is printed by the other 
printer. 

2. Description of the Related Art 

when a master printer prints one surface (e.g., 
front surface) of a continuous sheet. or a roll sheet and 
a slave printer prints another surface (e.g., back 
surface) thereof and the two printers perforins the 
continuous control operation, a mark indicating a page or 
printing data such as a barcode is generally formed onto 
one surface of the sheet in the case of printing on the 
master printer (ordinarily, referred to as page marking) 
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and a readin, sensor arranged to the slave printer reads 
The mar, so as to match information on the printing data 
on the one surface of the sheet with informatxon on the 
printing data on the other surface thereof (for the 
p Urp ose of e.g., matching of the front and the bac* 
L4aces). when the image data is prmted with two 
colors on the one surface (e.g., front surface) of the 
sheet by use of the master printer and the slave printer, 
that the one surface and the other surface become the 
same surface requires attention. 

I„ other words, in the case of printing the sheet 
under the continuous control, the mark is read and it 
"cognized which printing data is printed - the one 
surface. Thereafter, the slave printer print, the 
5 correct printin, data on the other surface of the sheet 
consequents, when the deflects of sheet, etc 

state during conveying the sheet to the 
any abnormal state aun g tne abnormal state 

"""ere, it is typicauy ^»"»; 
is continuous!, printed on the front surface .no tne ban* 
SUI fnce of tne sheet with two printers 
electrostatic transfer. In this case, a surface of a 
!5 insensitive am* in tne master Pr nte r rs n r g .a » 
t ne„ it is selective y erpo a by ^ co „ e9ponding to 
f or»ino an ««^"^\ 1> . el «« r<> .tatic iat.nt image 
30 TZ 4 oevetrplr ana tnen it is transfer^ to 
30 L Trent surface of tne sneer, thereby fixrn, ana 

S. aesirsa i».,e aeta is printsa onto tne front surface 

" ° f "^electrostatic latent i«a 3 e ana the 

ar e fnrLa ana the mark such as a barcoae i»afc.tr„, the 
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sheet page or image data is formed at a F*^"*"* 
position on the sheet, thereby performing the page 
marking on the master printer side. 

Further, a reading sensor arranged to the slave 
printer reads the mark and it is recognized which image 
data is formed onto the front surface of the sheet, 
thereby matching the image data on the front surface of 
t he sheet to the image data on the back surface (matching 
of the front and back surfaces). As a result of the 
etching of the front and back surfaces, when it is 
confirmed that information on the image data on the back 
surface of the sheet is correct, the correct image data 

"rid onto the back surface of the sheet by a pro- ... 
similar to that for forming the image data on the front 
surface of the sheet on the master printer side as 

^Zlr^ZZ'^ — -h as the barcode formed 
by the above-mentioned page marking is printed at an edge 
portion of the sheet such as a continuous sheet or a 
sheet (e.g., position of the perf oration) or at a 
constant position from the head portion of the image 
data. Jing printing the printing data -™ di ^° 
th. image data onto the front surface of the sheet, the 
sheet is continuously conveyed. In this case, the sheet 
size (or the siae of the image data) is changed and then 
a positional relationship between the mark such as the 
barc ode and the reading sensor in the slave printer : is 
changed. Therefore, when the sheet conveying <>P««txon 
st o P s, the mark might stop just at the F~xtu» of the 
reading sensor. Generally, the reading sensor has only 
function for detecting the passage of the mark atthe 
position of the reading sensor. Thus, when the mark 
Lops at the position of the reading sensor, the sheet 
conveyin. operation starts again for the purpose of 
printing the back surface of the sheet and then the 
Inconvenience is caused that the reading sensor correctly 
does not read the mark. 
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«— « «- slave P. »«- ^n^Ltlle. 
th e position of the re.arn, sensor r» «ove P 
„«* th. -'.yin, auction « " « ^ readi „ g 

sensor per sheer or J? osn be 

ihos ' r/srir::; : » po,^ .« 

Z reto sensor »he„ the sheet =on»eyin g operetion 

" ""^However, is this esse, it is oecessery to ~>» 
p ro,ia.. in the si.,, prists ^ - 
arivis, unit for^ov , h 0= ^ o£ 

i B .nufectorin 9 costs of t e *PP r tu rts..^ ^ 

description is of the os se ^ ^ 

20 the Prihtis, asts o„ the rest . ^ ^ ^ 

snrf.c. of the sheet by colors 

th . esse of printrn, ^°^e of the two printers, 
onto one surface of the sheet oy 
the similar problems are caused. 

25 SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
ab ove problems and provides a printing device, a pr.nt n 
met hod, and a «^t«-r.^^ - ^ 
it i s possible to prevent a mark sucn as 
stopping at the position of s re.ain, sensor when the 

oosition of the reading sensor in the case of the 
position or ODeration for continuously printing 

35 continuous control operation 

the printing data on the front surface and the bac* 
surface of a printing medium such as a sheet by plural 



printers ox for printing the printing data with two 
onto one surface of the printing -dx«. 
in order to solve the problems, according to- 
asDect of the present invention, there is provided a 
aspect or tne p nrinter and a second 

Printed, onto a pricing medium. - « 
inCi „ _ v-eiationship between a size of the 



""According to another aspect of th. present 

, ' ,« Dro vided a printing device including 

1"™;^ . „d a second printer tn.t continuous!* 
P ri„t Plura" pieces of printing data onto a 
ITJ in which the second printer includes a reading 

Winter l e fter Prints the plural pieoes of printing 
St" onto the printing medium. The printing devrce 
incltdes: an information holding part which prevro, . 
ho lds information on a relationship between si.es o, the 
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and a position of the 
plura l pieces of print-g data ^ ^ 

m ark; and a mark P"^« formation held in the 
the mar, position based ° n th ; cc X o n rdance wi th the sizes of 
information holding part in ace« 

the plural P^V° f F"*^ lnfl device of the present 

Preferably, xn ^ ^ f Vtchl«, the printing 
invention, when, as a prin ted by the 

surface of the itermined that the 

first and second printers, it Y ^ ^ by 

printing data - ^^iT**- °" 
the first prater does n printer , 

printing surface to be » fiecond prin ters may 

printing operations of the ^ be 

s top and an occurrence of an 
5 notified. mother aspect of the present 

^^^^^.ti -ice including 
invention, there P inting pa rt, a second 

one printer having a ^ which cont inuou S ly 

printing part, and a reading medium< In the 

50 prints printing data ont . P-* ■ ^ ^ t er 
printing device ^ * onto tbe prin ting medium 

first prints the P ri » tin * of the printing 

by forming a mark ^ c '" n *^. ntly reads the mark 
.edium, the reading ^ZcTsoT^ printing medium to 
25 and matches printing surface ^ 

he printed by the first and -^J^.^ pri nts the 
second printing part xn t P ^ ^ printing 

printing data onto **££JL holding part which 
device includes: an rela tionship between a 

30 previously holds °* * positi on of the mark; 

size of the printing medium and a po ^ ^ 

and a mark position held in the 

ma rk position based on the ce with tn e size of 

information holding part in accor 

35 the printing to anot her aspect of the 

furthermore, .ccordi g & device 

presen t invention, there P 
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se cond printing P«t. an conti „„ usly prints plural 

pri " tin :/:™ VJ -« • th \ £ir " 

pieoss of Printing ^ ^.^ tM plural 

P ,in«n g Part in the p ^ ^ ^ by 

pieces of printing a plural pieces of 

printing data, the reading printing medium 

U ana »aton.s P^-^^ P-ting —' 
to bs printad by tba first tbaraaftar prints 

tba sacond printing P^^J, „„ t ba printing 
tha plural piacas of printing ^formation 
„di». Tba printing devica inclada.^ ^ ^ 

balding Part wbiob praviou.l, bold* a-^ ^ ^ 
relationship ».««.» a siia ^ and a ^ 

of printing data and a P°" tlon the „«* 

p oaition ^™^. ld in t b. information 

.itb tba -as of tba Plaral 

„ piacaa of printing device of tb. praaant 

»— 1". a rasalt of ».«bi», tba printing 
invention, when, as a r orint ed by the 

5Ut faoss Of tb. 

fi rst and seooad printing P"". ^ 
,« that tba printing data on tn p ^ 
• 5 printad by tba first printing p£ «~ ^ ^ ^ 

printing data on tba oparationa of tba 

- - InTdtro;, according t anotbar aa^of^ 
present invention, there * ontQ a printi ng 

th at continuously print. QUSly holdin g 

set rr-- — - - 
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printin, data onto . P»»« 9 ^ by ^ 

„edi U m to be prmted fr«t. r. > pr i„ t in, 
5 sensor — HaH 3, and printin, tne 

be printed "»" d ' „ a „ othe r aspect the 

. «i,tionship «»» sir., of «. 
printin, data *f -™ „ ^ sottin, «- ~* 

20 Potion -ed ^ 
20 position D iural pieces of 

nccordane. upon printin, the 

35 SEiEE—^- ;:r^:~tL 



o^bles a computer to function as: means for 

a size of the printing medium and a ° f ' ^ 

indi ating a page of the printing medium, for 
11-blv ..«in, the mark position based on the 
"efilusly-h.ld information in accordance »ith the size 
£ the printing medium; -cans for forming the sot mar* 

OI tBe Pt i„tino 

"inting urf . es of \L P-tin, medium to be printed 
printing su printing the printing 

fir5 t and second, » tM printing me dium to 

da ta onto the printing surface JP ^ 

irsrrss: ~ - - rr:r:r to 

be printed firet matches the printing data onto the 
printing surface of the printing medium to be prints 

addition, according to another aspect of the 

function as: •«■>» *« P revl ° » printing data 

„ relationship betv.en si.es of the plural pr 
end a position of a »arh indicating each 
printing data, means for movably setting the mark 
Z ition based on the previously-held ^°»""° d ^. 
^cordence with the sires of the plursl printing data. 
„eans for forming the set mar* upon £ 
P isces of printing ^J^^Z^^. 

ra-rg ^ andmst-n, th Print- 
~\S r^T* ^"printing date 
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«■ the pricing surface of the printing medium to 

pri rr s ti: u;- mar * ^on 

shee t conveying operation stops, by movably 

sheet c y ._ ted upon printing the printing data 

ffl arX position * ^ the sheet per sheet size or 

onto the printing surface oi 

™»r size of the image data. 

therefore, according to the present invention a 
.echanislpart such as a driving means for moving the 
mecnanism pax necessary, 
position of the reaaing sense = " ^ * d in size , 

BRIEF DESCRIPTION OP THE DRAWINGS 
brief present invention will 

Preferred embodiments of the pres w^-,^. 
, tw in detail based on the following, wherein. 
be aescrib d in de^ ic ^ ^ 

conventual method for continuous control operation of 

Pri Tig ? 2 is a schematic diagram for explaining a 
method lor continuous control operation of printers 

! La first embodiment of the present invention; 
according to a firs . ^ systematic 

structu e f colter system to which a printing device 
"applied according to the present i-ention; 

Fiq 5 is a flowchart for explaining a control 
seq uence'of a master printer in the printing device 
according to the present invention; 

Fig 6 is a flowchart for a control sequence of a 




- 11 - 



10 



15 



20 



25 



30 



sl „. printer in *h printing device according to the 
present invention, ^ ^ . 

ilion for vriting a »r* per size of imege ««> 
S " r M; i —til diagra* showing a 

vslu e fL a start ^» « Pri " 1 " 9 

a. ^ start position for writing the mark, 

t0 *ig 9 is a schematic diagram showing a relationship 

1or , r o S tatic latent image formed onto a 
between an electrostatic rpsult e £ the printing 

photosensitive drum and a pnntxng result 

^"Mr 10 is a hlock diagram showing the structure 
according to a second embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
Hereinbelo., a description i. f«"^ h ' . 

concincous control o £ a — ^"0 .patently 
^t-esent invention is not applied, so as to PP 
present e . t invention. 

uo „a - n «- - --r^, -plaining a 
^eltLal aethod for continuous control opera «- - 

. continues sheet or a roll . s .„ lar9 . dly 

;|ir„- ^ 

p ri «r.:^a,a data is printad ^^^^^ZU 
Ld the bac* surfaces of the sheets 9-1 » » 3. 

:r s "i « :.-> - - ~~ <ot - 

The head portion of the image data to be printed . 
Farther. vh.n the sh.et conveying operation stops, the 
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sheet* stop « a «•« •«» ' " hiCh ^ alV " yS 

" xed ln «... «- — °* sheets h s a :Lr 

, 9 . a tQ b e printed) is changed, tnereoy 
size of between the marks M-l 

"In* Z lZls sense, 5. — fore, when the 
to M-3 and w the mar k position xs 

sheet conveying operation swy ^„ erir . c 

13 11 reading sensor 3- 

overlapped to the position of th read g ^ 

sinc e the reading sensor detect on y ^ 

5 - c i e arranged at a position 

When the reading sensor 5 is arrang o k 
5 w v. m i and M-3 formed onto the sheets 9-1 and 

a , the marks M-l and M However, since 

9-3 can be read by the reading sensor 5 
the position of the mark M-2 on ^he sheet - - ^ 
overlapped to ^^^LT^L Xn order 

20 TJ^£££L». - -ding ^nsor 5 must 
be moved to a position b. 

When the reading sensor 5 is arranged at the 
posi tion b, the position of the mar, -^^^ 
25 is overlapped to the P^^^^, sensor 5. 
Thus, the mark M-3 is not read by t 
» order to prevent the inconvenience, the 9 
5 must be moved at a position c- 

30 portion c. the *~ « --"^ « Th . re£o „. ,U 
to the pos^o, , of the , ^ ^ ^ 

th . »erh S »- to M-3 ere * ^ three type8 

size 1. not Umited to the » th#ri 
.„d ehenge. by . minute unit (e.g.. l " ^ 

35 is . fee, that the -rt stop, « ; the pes xt„ ^ 
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«<ble to prevent the inconveniences that the mark 
is impossible "to pxeven v^Adina 
position is overlapped to the position of the reading 
sensor and the mark position is not read. 

in order to solve the problem, necessarily the 

Mr 5 is a mo vable one and the position of the 

reading sensor 5 preven t the mark position at 

conveying direction so as to preve this 
+ oosition of the reading sensor 5. However, i 

the Printer needs to have a mechanism part which 
case, the printe ^ Therefore , 

mo ves the position of t ^ cont±nuous 

the conventual print ^ ^ ^ & printer 

control of "tne prm« ^ rr eased in size 

apparatus bavin, th. ..onanism part « 
S oo.ts «~ »anu»cturin 9 tn. «>P««- 

continuous control of a prinrei ^ 

continu foregoing problems. 

«.„ h for continuous control operation of printers 
method for continue fip f 6r rinq to Fig. 2, 

according to the present invention. \ 

v. «.« « l to 9-3 such as a continues sheet or . a rox 
sheets 9-1 to 9 3 ba rcode, and a reading 

sheet, marks M-l to M-3 sucn the casG in 

c enlarqedly viewed, similarly 

, further It is assumed that plural printers are 
Fl g. 1. " continuously printed onto the 

used and printing data is ^ tQ 

front surfaces and the back surtax 



9-3. 



p„ de r tn. continuous oontroi o £ the plur.l 



and the back surfaces of the sheets * 

ana nresent invention, the 

to Fig. 2, according to the present i 

x ma-rk M-2 formed onto the sneer » 
position of the mark k „_! and 

moved at the back of the positions of the ***** ? 
M . 3 . before when t, — 

rreTet^t;: ^ru- «- «- p-i**- - - 

reading sensor 5 upon stopping the sheet conveying 



operation. Thus, when the sheet conveying operat ion 
starts again, all the -rks (e.g., the marks M-l to 3) 

^movement of the mark position indicates that, 
actually, the mark is not moved but formed at the 
position for preventing the position of the reading 

anG the mark is at one position in accordance with 

^"'specifically, under the continuous control using two 
printers, it is set, as a counting value rom th 
exposure start time per size of all the shee p 

f the imaqe data, the mark should be formed at 
size of the image aa^ , . mage 
vhich position from the exposure start 
data to a photosensitive drum so as to ~"~* ly * 
hv a second printer {e.g., slave printer), a 
mark by a second p (ce ntral processing 

minting control part such as a C ^ ^ ^ 

unit) recognizes the sheet size there bY 
and then the counting value is correctly set, thereby 



Jor «oa upon prints th. " ^ f £" ,„!« 

ot t „. ^ i» accord «, rlappi „, 

a printing medium and by preventing 

Jtween the mark position upon stopping the .beet 

conveying operation and the position o th. 

sensor, all the marks formed on an 

can be read. Therefore, according to the P*«««* 

in the conventional art (rerer 
invention, as mentioned m nosit ion of 

Tig. 1) , the mechanism part for moving the ■ P«*»» 

reading sensor does not need to be J^J^. 
thus, the apparatus size including the printer 



are reduced. 
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Referring to Fig- 3, according to the first 
embodiment, a description is given of the simple 
structure of a printing device which is applied to the. 
cZe of continuously printing the image data onto the 
front surface and the bac* surface of the sheet by use of 
two printers (including a first printer and a second 
printer) using electrostatic transfer- Hereinafter the 
faTe components as mentioned before are designate, by the 
same reference numerals. 

Referring to Fig. 3, according to the first 
Re 9 t ^, ntf>r i which prints the image 

erab odiment, a master printer 1 whic P ^ & 

data on the front surface of the sheet is P 

a = eiave orinter 2 which prints the 
Iir st prxnter a»a a .X.« P« ^ provided 

^rtn'r. a sheet reversing part IS 

os to print the i-ac,. oats on the bach , 
More sp.cific.Hj. th. -aster prrnter 1 J^^ * 
fi „t photosensitive ^O which ^ "^he"^ 

developer? a first transxei 

rf , e of the sheet by the pressure-increase «d 

rice an, the »arh sach as 

sheet page (or image data) is tormea 

nosition of the sheet. 

' on the other hand, the slave printer 2 includes: a 
second photosensitive drum 2 0 which forms an 
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electrostatic latent" image corresponding to the image 
data on the back surface of the sheet; a second 
developing unit 21 which develops the -^^^ 
latent image by use of the developer; a second transfer 

device 22 which transfers, on the back surface of the 
aevice 22 whxcn f developing 

<*he>et, tne image data develops w j 

unit 1- and a second fixing unit 23 which fixes the 
image La transferred to the back surface of the sheet 
by lls pressure-increasing operation and the gating 
operation. Further, the reading sensor 5 (refer to J . 
Ta S mentioned above) is arranged ^ 
is apart from the second photosensitive drum 20 by a 
pred etermined distance in the slave printer 2. The 
P . s ±s used for reading the mark position 

reading sensor 5 is usea iw reversing 
formed on the sheet transmitted from the sheet " ve "" g 
part 15 and for recognizing which image data is printed 
on the front surface of the sheet. ^ 

Further, referring to Fig. 3, according 
embodiment, a first printing e»«l P«t ntK , 

controls the printing operation of the master P"* te * 
con " , „4.-„n n „rt 4 which controls the 

and a second printing control part 4 wn icn 

control parts 3 and 4 are implemented by the CFU of the 

"^hermore, referring to Fig. 3, according to the 
£irs t embodiment, a host device 6 including a host 

tpr tfi connected to the first and second printing 

:°z v-. 7:;: . - a u~ .. - 

6 has , tuition for supplying «n instructs such » a 
^i., co,»and which provides infor-scion nscsssry ttr 
the priLin, opsratiou Co ths first ,nd socond pr.nr.ng 

control parts 3 and 4 . ^ . . oart 3 

More specifically, the first printing contro . part 3 
h as an information holding part 30 which previously holds 
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information on a relationship between the sheet sxz or 
«* size of the image data to be prxnted and the mark 
position indicating the sheet page or the xmage data. 
Preferably, the information holding part 30 xs 
Elemented by a RAM (random access memory) and a BOM 
( «ad only memory). Further, the first J^T 
part 3 includes a mark position setting part 31 whxch 
lets the mark position on the front surface of 
in accordance with the sheet size or the xmage data sx*e 
set on the master printer 1 based on the information 
extracted from the information holding part 30 

Upon setting the mark position wxthout the 
consideration of the information held in the information 
Tiding part 30, the position of the reading sensor 5 xn 
Te slave printer 2 stops when the sheet 
opera ti on<thatxs ^^^1^^ 

tnere x» JS ,„ 4 . lftB Then, according to the 

the sheet conveying operatxon. Tnen, 

first embodiment, the mark position is set » 
consideration of the position of the readxn, , sensor 5 
upon stopping the printing operation per sheet sxze 
printed, information of the sheet sxze set on the master 
orinter 1 is sent to the host device € and the master 

the position o£ the reading sensor 5 npon stopprn, the 

Print S ro^Trln^n, c„»»l Part < -as a front and 
b ,ch Ltchin, part ,0 which determines whether o, not «- 
information on th. Printing data on th. 

he printed is correct based on page infor^on rndrc.ted 
hv the mar* reed by the reading sensor 5. in other 
Ida the front and bac* matching part 40 has a function 
licK matches the image data on the front surface o the 
sh eet to the image data on the back surface (front and 

* c * result of the front and bacK 
back matching), as a result 
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aching using the front and back surfaces mating par, 
40, when it is determined that the xmage data on the back 
surface to be printed is not correct, the operation o 
the slave printer 2 should stop before exposxng the xmage 
5 Tata on the back surface onto the second photosensxtxve 

drum 20. . 

Referring to Fig. 3, according to the fxrst 
embodiment, a description is given of a series of 
operations upon printing the image data on the front and 
10 back surfaces of the sheet. 

The electrostatic latent image is formed 
corresponding to the desired image data by 
exposing the information on the image aata on the front 
surface of the sheet transmitted to the printing control 
15 "aft 3 on the master printer ! side from the host 

^ TTrn fliaht emitting diode) arter 

vith laser beams and LED (iignx- em ^ 
charging the surface of the first photosensitive drum 10 
in the master printer 1. Xn this case, the mark meaning 
the page of the image data is formed on the fxrst 
20 photosensitive drum 10. «ext, the electrostatic latent 
Image is developed by the first developing 
then it is transferred onto the front surface by the ^ 
first transfer device 12, thereby forming the xmage data 
r o the front surface. Further the F£«~£ ^ 
25 operation and the heating operatxon of the fxrst fxxxng 
unit 13 enable the completion of the printing operatxon 
of the image data to be printed onto the front surface of 

^mark meaning the page of the image data is 
30 printed on the image data printed onto the front surface 
3 of the sheet and is ejected from the sheet conveying part 

The front and back indication of the sheet ejected 



35 



14, Tne iivii ^ ~~ — - 

from the master printer 1 is reversed by the F»"" 
through the sheet reversing part 15 of the sheet, and the 
shee t is conveyed to the slave printer 2. On the sheet 



Sheet is conveys ^ * . 

conveyed to the slave printer 2 whose ~ « has 
already been printed, the image data prxnted on the front 
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surf ace of the sheet is raco.ni.ed hy the ^« ™~ 
5 arranged at a predetermined position in the slave 
5 arranged a p ^ ^ matchirig 

printer 2. In thxs case ^ ^ ^ 

nart 40 determines whether or * . . ? 

r.=x .«««. °< tb. sbaet prlt- by t» siave Pinter 

CaUSSd) ' „ ™hen it is determined that the 

on the other hand ^whe xt ^ ^ ^ 

image data on the back surface of tbe 

by the slave printer 2 is cor ^ a ^ 

second photosensitive drum 20 in the si P 

electrostatic latent wag. the oe ot 

2 : :re" g re- ~ - ~ 

the sheet Furtherro0 re, the operation for 

surface of the sheet ^ 

increasing f**^™^ t-t the printing operation 

r rirs ~ - ^ «*■ — - 

the sheet. „ rMSarv from the 

Here, some processing time is necessary tr 
n«i<5, ^ sr , ^ . _ onto the 
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second pho.csensi.iv, drum 20. 

photosensitive drum 20 cannot be arranged to the reading 

^JjSZ^Z the mark is printed at the position 

of the sheet perforate or the predetermined position from 
of the shee. P ^ stQps &t the 

the head portion of the image u 

position of the reading sensor 5 upon stooping the 
Linting operation, depending on the sheet size or the 
size of the image data. The mar* is not correctly r.ad 

in order to solve the inconvenience, the information 
holding part 30 and the mar* position setting part 3! 
calculate a position which prevents the mar* from 
stopping at the position of the reading sensor 5 upon 
stopping the ^l^^^^-^ 
TZ"1TZ -mark position per sheet size or 
P er size of the image data, and the master printer 1 
prints the mark. Thus, the reading sensor S set to the 
slave Printer 2 can correctly recognize the page printed 

tithe front surface of the sheet, and can correctly 
ZllL^^ is printed onto ^ — ^ 
the sheet <for example the sec- Page, printed^ ^ 
the back surface of the first pag wlthOBt 
printed onto the back surface of the third p g 

fail> T he following many processes exist from 
for reading the mark by the reading sensor 5 to the 
timing for urgently stopping the master printer 1 and the 
s Ze printer 2. That is, there are the processes 

d step of correctly reading the mark, a step of 

recognizing the image data on the front surface of the 

a sip of determining whether or not the image 
data ; G be printed by the slave printer 2 is correct and 
a step of, when it is determined that the image data is 
not correct, urgently stopping the ~~ "^i/* 
the slave printer 2 before writing the ^"Tio The 
latent image onto the second photosensitive drum 20. 
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above-mentioned processes exist from the timing for 
reading the mark to the timing for urgently stopping the 
master printer 1 and the slave printer 2. Therefore, 
some processing time is necessary and the second 
5 photosensitive drum 20 cannot adjacently be arranged to 
the reading sensor 5. 

Referring to Fig. 3, according to the first 
embodiment, upon the printing operation in a state in 
which the sheet size is equal to the size of the image 
0 c i2e , the mark printed by the master printer 2 needs to 
be printed at a position which prevents the mark from 
stopping at the position of the reading sensor 5 m the 
slave printer 2 upon stopping the printing operation 
(first case). It is because when the mark is written at 
L5 the head portion of the printed sheet (e.g. the position 
of the sheet perforate) or at the same position from the 
head portion of the printed image, the mark stops on the 
reading sensor 5 in the slave printer 2 depending on the 
sheet size or the image size upon stopping the printing 
20 operation and there is a possibility that the mark is not 
read if the printing operation restarts, in order to 
prevent the above state, according to the first 
embodiment, the mark position is set in view of the 
position of the reading sensor 5 upon stopping the 
2 5 printing operation per size of the printed sheet, 

information on the set sheet size is sent to the host 
device 6, and the master printer 1 prints the image data 
on the front surface arranged at the best position of the 
mark. 

30 Alternatively, upon exposing the surface of the 

first photosensitive drum 10 by the laser beams and the 
LE Ds, it is set which raster from the writing start 
position per page is exposed so as to form the mark and, 
as a result, the mark position is arbitrarily set. The 

35 page marking is possible in consideration of the position 
of the reading sensor 5 upon stopping the printing 
operation . 
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The mark formed by the conventional page marking 
.ethod is printed at the predetermined position from the 
start position for writing all the image data, 
irrespective of the length of the printing sheet. It is 
5 because upon executing the exposure per raster, the 

constant setting is performed so that the mark is printed 
onto the image data of which number of rasterizing tunes 
from the writing start position per page. 

According to the first embodiment, the host device 6 
10 issues the printing command per page and sends 

information on the length of the printing sheet together 
with the issue of the printing command. After 
^cognizing the information on the length of the printing 
sheet received by the first printing control part 3, it 
15 can be instructed that the mark is printed onto which 

ras ter from the exposure start position per page. Thus 
IL mark position can be moved per length of the printing 

SheSt in the printing operation in a state in which the 
20 sheet size is not equal to the size of the image data 

1o minting operation in a state an which 

(for example, the printing ope* , , ^ , ... 

one page includes two or more pieces of the image data), 
th e mark position needs to be set ^ 
(second case). Xn this case, in the host device 6 the 
25 mark is arranged at the best position so as to prevent 
the stop operation of the mark at the position of the 
reading sensor 5 upon stopping the printing operation in 
consideration of the position of the reading sensor 5 in 
the slave printer 2 per size of the image data, and the 
30 image data is formed. Thus, the printing device of the 
present invention is implemented. 

Alternatively, similarly to the first case, when the 
surface of first photosensitive drum 10 is exposed by the 
laser beams or the LEDs , the mark position is arbitrarily 
35 set by setting the position from the head portion of the 
predetermined image data to print the mark. Therefore, 
th e page marking is possible in consideration of the 



position of the reading sensor 5 upon stopping the 

invention, it is possible to prevent the problem that the 
lark stops at the position of the reading sensor 5 xn the 
"Ive printer 2 upon stopping the printing operation by 
Hanging the mar* position per sheet size to be printed 
or per Le of the image data. Thus, the mechanism part 
: hi ch moves the position of the reading sensor 
necessary and. therefore, the small ^ *T 

ncluding the printer and low costs are 

Further, according to the first embedment o the 
present invention, since the reading sensor 5 is freely 
arranged in the slave printer 2, lilting indexes are 

pressed upon developing the apparatus 
„f„ter and it is possible to easily respond to the 
speci f ication cnange^ ^ ^ ^ 

structure of a computer system to which a printing device 
is applied according to the present invention. 

Lf erring to rig- 4, the first printing control part 
3 (refer to rig. 3) and the second printing control part 
refer to 3) as the features of *»J*^ ^ 

device of the present invention are — te « b * » £° 
such as a computer. The program for controlling the 
Printing operation of the present invention is *<™ 
wnich is stored in a computer-readable storage medium 32d 
Inch as a floppy disk <»> . a hard disk, or a compact 
disk (CD), and is loaded to a main memory 33 when the 
h ost device 6 such as the host computer issues the 
Minting command. The storage medium 32d 
Coring device 32 such as a floppy disk driving device 

9 a har d disk driving device (HDD) , and the compact 
disk (CD) • A target program is loaded to the main memory 

33 via the bus line B. 

Preferably, the storage medium 32d is one storage 
medium which stores the programs that function the 
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eo.pu.er, as a means for previously holding the 
information on the relationship between the sheet s«e 
and the max* position indicating the sheet page as a 
means for movably setting the mark position in accordance 
w ith the sheet size based on the previously-held 
information, as a means for forcing the thus-set mark 
upon printing the image data onto the front 
the sheet, as a means for determining whether o, no t he 
fr ont surface matches the back surface by reading the 
Lrk bv use of the reading sensor, and as a means for . 
mark by use or ^ surface of the sheet 

printing the image data on the back surta 
when it is determined that the printing data on the fro 
surf ace of the sheet matches the printing data on the 
back surface of the sheet. an . h ._ 

Alternatively, the storage medium 32d xs another 
Alternate y, programs that function 

storage medium which stores th p g 
the computer, as a means for previously no 9 
information on the relationship between the sizes of 
plural pieces of image data in one page and the mark 
Position indicating each of the pieces of the image data, 
L a means for movably setting the mark F^*"» « 
accordance with the sizes of the plural pieces of the 
im age data based on the information previous ^ ^ " 
xneans for forming the thus-set mark upon printing the 
plural p ieC es of the image data on the front surface of 
Se sLet, as a means for determining whether or not the 
fr ont surface of the sheet matches the back surface by 
reading the mark by use of the reading sensor and as a 
means for printing the plural pieces of image data onto 
the back surface of the sheet upon determining that the 
printing data on the front surface of 
the printing data on the back surface of the ^ 

Th e program loaded to the main memory 33 » execute 
on the CPU 34, the cache memory 35 in the CPU 3 or the 
Eternal cache memory 36 therearound *he 
38 such as the display and the user interface as the 
input device 37 such as the keyboard or mouse sets the 
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printing control function using the continuous control of 
the master winter 1 and the slave printer 2. 

Fig. 5 is a flowchart for explaining a control 
sequence of a master printer in the printing device 
according to the present invention, Fig. 6 is a flowchart 
for a control sequence of a slave printer in the printing 
device according to the present invention, Fig. 7 is a 
data format diagram showing data on a start position for 
writing a mark per size of image data and Fig. 8 is a 
schematic diagram showing a counting value from a star, 
position for writing the printing data to the start 
position for writing the mark. 

A description is given of the operation of the first 
and second printing control parts in the case of the 
continuous control for printing the image data onto the 
front surface and the back surface by the two printers 
with reference to Fig. 3 according to the first 
embodiment of the present invention- 

In step SI in Fig. 5, the first printing control 
part connected to the master printer 1 first receives the 
printing command from the host device 6 and further 
receives information on the length of the printing sheet. 

Next, the first printing control part 3 reads, from 
a table, the number of rasterizing times for exposure 
from the start position for writing the image data 
(printing data) set per length of the printing sheet to 
the start position for writing the mark (that is, the 
number of rasterizing times for exposure until the timing 
for printing the mark) (step S2). 

Further, the first printing control part 3 sets, to 
the counter, the number of rasterizing times for exposure 
until the timing for printing the mark (step S3). 

The information storing part (refer to Fig. 3) such 
as a ROM table shown in Fig. 7 stores the distance from 
the start position for writing the image data to be 
printed to the start position for writing the mark and 
the number of rasterizing times for exposure until the 
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15 



m21T . v ~ er S ize of the image data 
timing for printing the mark P« 
.that is Per length of the printing sheet). n 
(that is, pex 4. y expressed by inch 

V Le distance from the start position for writing 
further, the f Dosition for writing the mark 

the image data to the star p ^ 
is expressed by inch unit per 

However, th. ..*r of restarting tl«. for exposure 

tn. ti„in g «=r printing the ««* is expressed by 
H.d.cis,al because it needs to be set to the counter as 

the counting value. Hpfines 
further, the counting value shown m Fag. 8 defrnes 
the distance from the .tart position for wrrtrn, the 

— - : to b . r - - —r/r:™ 
r*: 0^™ - - «~ — i w~ t 

Here, it is assumed that the sheet of one page 
includes two or -ore Pieces c£ rmage data »°»o"«' 
l tL sheet - one p.,0 includ 
image data, the size of tne imag« 

etches the sheet size description is given of 

Keferrmg back to Fig , ^ g ^ 

the operation of the first pr « ^ q£ 

Bte p S4. AS shown « .t^« » ^L^'to selectively be 
the first photosensitive drum 10 informe d from 

, XMsed in accordance with the image data intorm 
exposed in a electrostatic latent image 

the host device 6- thus, 

* Hata is formed onto the 

corresponding to the image data is tor 

<= *v.* first photosensitive drum 10. 
5 " r£ 7n is case th. counting value is counted down per 
„ £ itin, of one raster of the i»a,e data and the „arh 
writing operation is prepared (step SS). 

After that, when the counting value re sero (step 
SM the »ar* start, to he written to th. sheet (step 
35 "!', and the »»r* is printed scarry to the r„age data 

<Ste Vurlher. a description is given of th. operetion of 
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the second printing control part 20 connected to th 
slave printer 2 with reference to Fig. 6. As shown xn 
step S10 in Tig- 6, the second printing control part 4 
first receives the printing command from the host devxce 
6 and further receives the information on the back 
surface. 

Next the second printing control part 4 recognxzes 
the image' data on the front-surface page based on the 
information on the mark read by the reading sensor 5 xn 
the salve printer 2 (step Sll). 

The second printing control part 4 determines 
whether or not the image data on the front-surface page 
notches the image data on the back-surface page (step 

) 'when the image data on the front-surface page 
matches the image data on the back-surface page, xt xs 
determined that the information on the image data on the 
back surface is correct and the exposure of the xmage 
data on the back surface starts (step 814). Finally, the 
printing operation of the image data on the back surface 

is performed (step S15). ..... 

On the other hand, when it is determxned that the 
image data on the front-surface page does not match the 
image data on the back-surface page, i* is determxned 
that the information on the image data on the back 
surface is not correct and the printing operatxon 
urgently stops and the occurrence of the abnormal state 
is informed to the operator (step S13). 

in the case of the continuous printing usxng the 
.aster printer 1 and the slave printer 2 in 
with the flowcharts shown in Figs. 5 and 6, the posxtxon 
of the mar* formation from the start timing for exposing 
the image data onto the first photosensitive drum xs set 
as the counting value from the exposure start txmxng per 
si2 e of the image data or per sheet size so as to 
correctly read the mark by the slave printer 2. The 
first printing control part 3 and the second printing 
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control part 4 recognize the size of the image data or 
the sheet size and, then, correctly sets the counting 
value, thereby instructing the mark at which position 
from the exposure starting time of the image data to be 
printed. 

Fig- 9 is a schematic diagram showing a relationship 
between an electrostatic latent image formed onto a 
photosensitive drum and a. printing result of the printing 
data . 

Referring to Fig. 9, image data (printing data) 92 
informed from the host device 6 (refer to Fig. 3) is set 
in a predetermined printable area A in the sheet width w 
as shown in the upper half in Fig. 9. The printable area 
A corresponds to a printing data area H from the host 
device 6 and prescribes the width of the image data area 
90. 

As shown in the lower half in Fig. 9, plural LEDs 7 
having an LED head width longer than the printable area A 
are aligned in the rasterizing direction near the surface 
of the first photosensitive drum 10 (or the second 
photosensitive drum 20) (first raster, second raster, 
x-th raster, where reference symbol X denotes a 
positive integer). The image data 92 from the host 
device 6 is written to the first photosensitive drum 10 
as an electrostatic latent image 72 depending on the 
light-on or light-off operation of the plural LEDs 7 per 
raster, and is printed onto the front surface of the 
sheet as the original image data 92 via the development, 
the transfer, and the fixing processing. 

By setting the mark M in the exposure of which 
raster from the start position for writing the image data 
92 per page, the distance from the start position for 
writing the image data to the start position for writing 
the mark is determined, thereby printing the mark at the 
arbitrary position. 

Upon stopping the master printer 1 and the slave 
printer 2, it is set at the exposure of which raster the 



mark M is written based on the information on the length 
of the printing sheet informed from the host device so 
that the mark M is printed at the position for preventing 
the stop on the reading sensor, and the printing 
operation is executed. Thus, the mark position can be 
moved per length of the printing sheet. 

Fig. 10 is a block diagram showing the structure 
according to the second embodiment of the present 
invention. According to the second embodiment, a 
description is given of the simple structure of the 
printing device which is applied to the case of 
continuously printing the image data on the front surface 
and the back surface of the sheet by utilizing one 
printer using the electrostatic transfer. 

Referring to Fig. 10, according to the second 
embodiment, one printer 8 includes a first printing part 
8-1 which prints the image data onto the front surface of 
the sheet 9 and a second printing part 8-2 which prints 
the image data onto the back surface of the sheet 9. 
Unlike the case according to the first embodiment, the 
image data is continuously printed onto the front surface 
and the back surface of the sheet 9 without reversing the 
front surface and the back surface of the sheet 9 which 
is conveyed via a sheet conveying part 88 from a sheet 
accommodating part 93- Therefore, the sheet reversing 
part 15 according to the first embodiment is not 
necessary. 

in detail, the first printing part 8-1 in the 
printer 8 includes: a first photosensitive drum 80 which 
forms the electrostatic latent image corresponding to the 
image data onto the front surface of the sheet 9; a first 
developing part 81 which develops the electrostatic 
latent image by use of a developer? a first transfer part 
82 which transfers the image data developed by the first 
developing part 81 onto the front surface of the sheet 9; 
and a first fixing part 86 which fixes the image data 
transferred onto the front surface of the sheet 9 by the 
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pressing and heating operations, in the first printing 
part 8-1 with the above-mentioned structure, the image 
data is formed onto the front surface of the printer 9 
and the mark such as the barcode indicating the page of 
the sheet 9 (or image data) is formed at a predetermined 
position of the sheet 9. In particular, the first fixing 
part 86 fixes the image data onto the front surface of 
the sheet 9 after ending to transfer the image data onto 
the back surface of the sheet 9 by the second printing 

part 8-2. . 

On the other hand, the second printing part 8-2 in 
the printer 8 includes: a second photosensitive drum 83 
which forms the electrostatic latent image corresponding 
to the image data onto the back surface of the sheet 9; a 
second developing part 84 which develops the 
electrostatic latent image by use of a developer; a 
second transfer part 85 which transfers, onto the back 
surface of the sheet 9, the image data developed by the 
second developing part 84; and a second fixing part 87 
which fixes the image data transferred to the back 
surface of the sheet 9 by the heating and pressing 
ooerations. In particular, the second fixing part 87 
fixes the image data onto the back surface of the sheet 9 
just after the first fixing part 86 ends to fix the image 
data onto the front surface of the sheet 9. The second 
fixing part 87 is completely fixed, thus ending the 
printing operation of the image data onto the front 
surface and the back surface of the sheet 9. The sheet 9 
whose printing operation ends is accommodated in a 
stacker table 94 via the sheet conveying part 88. 

Further, the reading sensor 50 is arranged at the 
position apart from the second photosensitive drum 83 by 
a predetermined distance. The reading sensor 50 reads 
the mark position formed to the sheet 9 to be fed from 
the first printing part 8-1, and recognizes which image 
data is printed onto the front surface of the sheet 9 - 

Furthermore, referring to Fig. 10, according to the 



second embodiment, a' printing control part 45 is provided 
to control the first printing part 8-1 and the second 
printing part 8-2. The printing control part 45 forms a 
main part of the printing device of the present 
invention. Preferably, the printing control part 45 is 
implemented by the CPU in the computer. 

in addition, referring to Fig. 10 according to the 
second embodiment, the host device 6 including the host 
computer is connected to the printing control part 45 via 
the bus line B, similarly to the first embodiment. The 
host device 6 has a function for issuing an instruction 
such as the printing command to the printing control part 
45 and for providing the information necessary for the 
printing operation. 

More specifically, the printing control part 45 
includes an information holding part 46 which previously 
holds information on a relationship between the sheet 
size or the size of the image data to be printed and the 
mark position indicating the sheet page or the image 
data, preferably, the information holding part 46 is 
implemented by a RAM or ROM in the computer. Further, 
the printing control part 4 5 includes a mark position 
setting part 47 which sets the mark position onto the 
front surface of the sheet 9 in accordance with the size 
of the sheet to be printed or the size of the image data 
based on the information extracted from the information 

holding part 46. 

When the mark position is set without the 
• consideration of the information held in the information 
holding part 46, the mark stops at the position of the 
reading sensor 50 depending on the sheet size or the size 
of the image data upon stopping the printing operation of 
the printer 8. Then, there is a danger that the mark is 
not read upon restarting the sheet conveying operation. 
According to the second embodiment, the mark position is 
set in view of the position of the reading sensor 50 per 
size of the sheet or the size of the image data to be 



printed or upon stopping the printing operation. The 
information on the set sheet size or the set size of the 
image data is sent to the host device 6- Then, the first 
printing part 8-1 prints the image data onto the front 
surface on which the mark is arranged so as not to 
overlap the mark position to the position of the reading 
sensor 50 upon stopping the printing operation. 

Further, the printing control part 45 includes a 
front and back matching part 48 which determines whether 
or not the information on the printing data on the back 
surface to be printed is correct based on the page 
information indicated by the mark read by the reading 
sensor 5. in other words, the front and back matching 
part 48 has a function which matches the image data on 
the front surface of the sheet 9 to the image data on the 
back surface (matching of the front and the back 
surfaces). As a result of matching the front surface to 
the back surface by the front and back matching part 48, 
when it is determined that the image data on the back 
surface to be printed is not correct, the printing 
operation of the printer 8 must stop before exposing the 
image data on the back surface onto the second 
photosensitive drum 83. 

Next, a description is given of a series of 
operations upon printing the image data on the front 
surface and the back surface of the sheet 9 in the second 
embodiment shown in Fig. 10, 

First, the surface of the first photosensitive drum 
80 in the printer 8 is charged based on the information 
on the image data onto the front surface of the sheet 9 
transmitted to the printing control part 45 from the host 
device 6. After that, the charged surface is selectively 
exposed by the laser beams and the LEDs , thereby forming 
the electrostatic latent image corresponding to the 
desired image data, in this case, the mark indicating 
the page of the image data is formed onto the first 
photosensitive drum 80. Sequentially, the electrostatic 
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latent image is developed by the first developing part 81 
and then the first transfer part 82 transfers the 
developed image onto the front surface of the sheet 9, 
thereby forming the image data onto the front surface of 
the sheet 9 . 

As mentioned above, the image data formed onto the 
front surface of the sheet 9 has the mark indicating the 
page of the image data and is conveyed to the second 
printing part 8-2. The reading sensor 50 arranged at the 
predetermined position recognizes the image data printed 
onto the front surface of the sheet 9 conveyed to the 
second printing part 8-2. In this case, the front and 
back matching part 4 8 determines whether or not the image 
data on the back surface of the sheet 9 to be printed is 
correct . 

When it is determined that the image data on the 
back surface of the sheet 9 to be printed is not the data 
to be printed on the back surface to follow the image 
data on the front surface read by the reading sensor 50, 
the printer 8 urgently stops and the occurrence of errors 
is notified to the operator . 

When it is determined that image data on the back 
surface of the sheet 9 to be printed is correct, the 
surface of the second photosensitive drum 83 is charged 
based on the information on the image data onto the back 
surface of the sheet 9 transmitted to the printing 
control part 45 from the host device 6. After that, the 
charged surface is selectively exposed by the laser beams 
and the LEDs, thereby forming the electrostatic latent 
image corresponding to the desired image data. Further, 
the second developing unit 84 develops the electrostatic 
latent image and the developed image is transferred onto 
the back surface of the sheet 9 by the second transfer 
part 85, thereby forming the image data onto the back 
surface of the sheet 9. After that, the second fixing 
part 86 presses and heats the image data, thus completing 
the printing operation of the image data to be printed 



onto the front surface of the sheet 9. Finally, the 
image data is pressed and heated by the second fixing 
part 87, thereby ending the printing operation of the 
image data to be printed onto the back surface of the 
sheet 9. 

According to the second embodiment, referring to 
Fig. 10 , the first case and the second case are 
considered. That is, in the first case, the printing 
operation is performed when the sheet size is equal to 
the size of the image data and, in the second case, the 
printing operation is performed when the sheet size is 
not equal to the size of the image data (for example, the 
printing operation is performed when one page includes 
two or more pieces of the image data). However, in both 
the first and second cases, similarly to the case 
according to the first embodiment, the mark position is 
preset in view of the position of the reading sensor per 
size of the sheet or size of the image data to be printed 
upon stopping the printing operation, and the image data 
on the front surface having the mark can be printed at 
the best position. 

As mentioned above, according to the second 
embodiment of the present invention, only one printer is 
used and the mark position is changed per size of the 
sheet or size of the image data to be printed, thus 
preventing the problem that the mark stops at the 
position of the reading .sensor in the slave printer upon 
stopping the printing operation- Since the apparatus 
structure is simplified as compared with the structure 
according to the first embodiment, the apparatus 
including the printer is reduced in size and costs are 
reduced. 

Further, according to the second embodiment of the 
present invention, similarly to the first embodiment, the 
reading printer in the printer is freely arranged, thus 
reducing the limiting indexes upon the development of 
apparatuses including the printer. The specification can 
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easily be changed. 1 

The above description is given of the example of the 
printing device to which the present invention is applied 
when the image data is continuously printed onto the 
front and back surfaces of the sheet by use of one or two 
printers according to the first and second embodiments, 
in a printing device to which the present invention is 
applied when the image data is printed with two colors 
onto a single surface (e.g., front surface) of the sheet 
by use of one or two printers, the same operations and 
advantages as those according to the first and second 
embodiments are obtained by changing the mark position 
per size of the sheet or size of the image data to be 
printed . 



